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SEISMOLOGY. 
W. J. HUYPHREYB, Professor in Charge. 

[Dated: Weather Bureau, Washington, D. C., Jan. 3,1920.1 

TABLE I.-No~iiiilutrrcmental earth pride reports, Noiwnber, 1919. 

A prox- 

latitude. 
Btation. &lati 

e ,  

w65 
ARKANSAS. 

€I. m.’l 
90 40 Poarhmtss .............. 30 15 5 

0 15 
0 15 

11 03 
11 03 
11 03 
11 03 
11 03 
11 03 
11 03 
11 03 
11 03 
11 15 

Felt by mauy.. ................. 

Redlands. .............. 
Riversltje. ............... 
Centernlle .............. 
Llvermore. ............. 
Los Gatm ............... 
Petaluma ................ 
San Fmcisco ........... 
san Jose.. .............. 
8an Jose. ............... 
Spreekles.. .............. 
Stanford university.. ... 
salinas.. ................ 

Benedictine Sisters. 

34 04 
33 58 
37 30 
37 40 
37 12 
38 15 
37 45 
37 15 
37 15 
30 35 
37 27 
30 36 

1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 

CORRIOENDUM. 

......... ......... ......... ......... ......... ......... 
5 

1c ......... 
a 

Few 
21 

117 12 
117 21 
1% 00 
121 45 
121 58 
122 38 
122 30 
121 53 
121 53 
121 3s 
122 09 
121 40 

4 
4 
5 
4 
4 
5 
4 
3 
3 
3 
3 
4 

SoUndS. 

Loud rumbling... 

None ............. 
None ............. 
Locd rumbling ... 
None. ............ 
None ............. 
None. ............ 
None ............. 
None ............. 
None ............. 
None ............. 
None ............. 
None.. ........... 

Felt by several .................. .... do ........................... 
Felt by many. .................. 
Felt by several .................. 
Felt by many ................... ............................ .-..do 
Man people awakened.. 
Fclt%v manv. .................. Matvice Connell. 

....... 
~ ~~~ .... ........................... .... ........................... 

~~- .~ 
do U 8. Weother Bureau. 
do &A. Klein. 

8. D. Tomley. 
E. D. Eddy. 

.... do ........................... .... do ........................... 

Rammv, Se tember, 1919: 
Page 888. !de  h t  quake on the 27th of September in the Toronto report should be deleted; it belongs to the Victoria report. 
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P. .... 
P" .... 
Sm .... 
SN .... 
F. .... 
P ...... 
F ..... 
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H.m.8. Sm. II p Km. 
7 19 29 ............................ Veryhmvymiems. 
7 19 34 ............................ 
7 25 86 ............................ 
7 25 25 ............................ 
4 21 44 ............................ 
5 00 - ............................ 
7 50 - I ............................ 
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Ls .... 
F ..... 
e. ..... 
ear ..... 
eL.?.. 
Lm .... 
F ..... 
tz  ..... 
LZ .... 
F ..... 

TABLE 2.-Instrument5l seismological reporb, November. 1919. 
(Time used: Mean Greenwich, midnight to midnight. Nomenclature: International.) 

[For significance of symbols see REVIEW lor January, 1919, p. 59.1 

22 4.4 04 16 .................... 
23 ea. ............................ 
14 41 00 I ............................ Very heavy micra. 
14 41 31 ............................ 
15 14 3li ............................ 
15 17 00 20 .................... 
15 30 - , ............................ 

18 ....... I.. ........... :g 2.": ............... i .............. 
14 41 48 ............... ! ............. V W ~ h ~ ~ m i ~ .  

Date. 

1s 

15 

20 

25 

Alabama. Mobile. Spri:ng Hill Colle e. Seismic Observatory. 
Cynl Ruhlman, E. J. 

Lat., 30' 41' 44" N.; long., 88' B' 46" W. Elevation, 80 meters. 

Instrument: \Viechert SO kg.; astatic, horizontal pendulum. 

(No earthquake recorded during November, 1919.) 

Alaska. Sitka. Maqmtic Obstwato U. 5. Coast and Geodetic 
Survey. F. FUlrich.  

Lat., 57O 03' W' N.; long., 135'30' 03" W. Elevation, 15.2 meters. 

Instruments: Two Rosrh-Omori, 10 and 12 kg. 

........ e ...... I 4 21 00 1 ............................ phases indeterd- 
F ..... 4 35 00 ............................ nable. 

........ S? ..... 22 16 16 ............................ 
L ..... 22 2s 45 2s .................... 
L ...... 22 33 30 20 .................... 
L ..... 22 40 .. 16 .................... 
F ..... am... ............................ 

........ eL .... 14 40 .............................. 
L ..... 15 15 .. 20 .................... 
L ..... 15 18 .. 16 .................... 
F......15 45 .............................. 

........ e ...... 142200 ............................ 
L ..... 14 27 50 16 .................... 
F.. ... 14 35 ea. ............................ 

V T D  
Instrumentalconstants..{EN i: ii 

(No earthquake recorded during November, 1919.) 

Arizona. %on. Magnetic Observatory. U. S .  Coast and Geodetic 
Survey. Wm. H. Cullum. 

Let., 3 2 O  14' 4s'' N.; long., l l O o  50' 08" W. Elevation, 769.6 meters. 

Instruments: Two Bosch-Omori, 10 and 12 kg. 

1919. 1 I 1 H. m.8. 1 StC. i p 1 p 1 Km. 1 
M. .... 6 49 30 ........ 1 a0 ............. 

I Fm 6 53 - I 

Nov 14.. ........ P. .... 6 4s 36 3 i .................... N notinoporation. 

.... ........ .................... 
I I I I i i I I  

California. Berkeley. University of Cal.vornia. 

(See Bulletin of the Seismographic Stations, Univemity of California.) 
Lat., 37O 52' 16" N.; long., 122O 15' 37" W. Elevation, 55.4 meters. 

California. Mount Hamilton. Lick Observatory. 

(See Bulletin of the Seismographic Stations, University of California.) 
Lat., 37- 20' 24" N.; long., 121' 35' 31" W. Elevation, 1,2S1.7 meters. 

California. Point Loma. Raja Yoga Academy. F. J. Dick. 

Ut., 32' 43' 03'' N.; long., 117' 15' 10" W. Elevation, 91.4 meters. 

Instrument: TwMamponent, C. D. West seismoscope. 

(Report for November, 1919, not received.) 
- 

California. Bantu Clara. University of Santu Clma. J. S .  Ricard, 8. J. 
Lat., 37' !dW 36" N.; long., l2lo 57' 03'' W. Elevation. 27.43 meters. 

(See Record of the Seismographic Station. University of Santa Clara.) 

Colorado. Denver. Sacred Hcatt College. Earthquake Station. A.W. 
Forstall, 8. J. 

Ut.,39a40D36'~N.: long.,104a56'!i4"W. Elevation,1,655meters. 

Instrument: Wiiechert W kg.. astatic, horizontal pendulum. 

(No earthquake recorded during November, 1919.) 

Char- 
acter. 

District of Columbia. Washington. Georgetown Univerdy. 
F .  A. Tondorf, S. J. 

Lat., Bo 54' 25" N.; long., 77' 04' 24" W. .Elevation, 42.4 meters. Subsoil: Decayed 
honte. 

Instruments: Wiechert aOa kg. astatic horizontal pendulum, SO kg. vertical. 
E 165 V 5.4 Te e 0 

z 80 3.0 0 
Instrumentalconstants.. 

1919. 
Nov. B 

i a  

ia  

18 

a0 

20 

23 

- 
...... 

...... 

...... 

...... 

...... 

...... 

...... 

Lm .... VWyhaPvymicms. 
LN .... 
F ..... 23 ca. 

14 20 00 ........ ! Ve heavy micros; 
14 23 00 i d%eult. .... .. ....... ...... ...... 

I 

District of Columbia. Washington. U. 6. VeatAer Bureau. 
Lat., 35' 54' 12'' N.; long., 77" 03' 03" W. Elevation, 21 meters. 

V 
Instrument: Marvin (vertical pendulum), undamped. Mechanical registration. 

Instrumental constants.. 110 6.4 

1919. I 1 1 H.m.s. 1 See. 1 p I p I Km.1 
Xov. 6 ........ e ...... 7 U 00 ............................ H e a v y  micros ;  

F ..... 7 40ca. ............................ phases indetw- 
minable. 

H a d .  Honolulu. Magnetic Obsmatoty. U. 8. Coast and Geodetic 
Survey. FrankNeumann. 

Lat., 21- 19' 12" X.; long., 15Se 03' 48'' W. Elevation, 15.2 meters. 

Instrument: mine seismograph of the Selsmologlcal Committea ol the British 
Association. 

a 
Instrumental constent.. 15.4. Sensitivity, 0.4&". 

~~ ~ ~~~ 

(Report for November, 1919, not received.) 
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TABLE t.-Instmmental seismological reports, November, 1919-Continued. 

p 1 tm. 1 
........... I::. .. .i 

.................... ................ 

.............. I ...... Egrlier phases lots .............. 1 ......I inmicros. 

NOVEMBER, 1919 

Date. 2;: Phase. I I  
Illin&. Chicago. Unil-ersity of Chicago. U. S. Weather Eureau. 

Id., 41' 4;' N.; loup., S7" 37' 8. Elemtion, 1FO.1 meters. 

Instniments: Two Xilne-Show horizontol pendi.ilunis, (1.45 kc. 

1919. ........ ..... 
7 2 6 0 4  

XOT. 6 

..... 7 2s 3n ..... ....... ....... ......I 
........ ..... ........ .... ........ I4 P 6 49 41 

P?. I 66 3'i 
F ...... 7 20 ca. ........ 

1s ........ P ..... 4 21 0; ........ 
I. ..... 4 40 .. 
I. ..... 4 .in .. 
IA ..... 5 14 .. 
F ..... 5 40 ca. ........ Lost in micros. 

IS ........ S? ..... 22 16 W 
I, ..... 22 34 .. .............. 
L ...... 22 40 .. 
I.. .... 22 45 .. ...... 
F.. '33 50 cs. ... ....... ...... .... 

........ ... ........ ...... ......... 
I 

20 P.. 14 30 80 I.. 
S 14 40 03 
L 14 46 -50 
L 15 O i  
I, 15 11 

F ..... 1 l i r a  ........... j .............. ! ...... j L o s t .  i n  h e a v y  

...... ...... .. 
..... .. ............... .... ..... .. 

micros. 

I 
1 

23 ........ L ..... .. ....... ...... IIrmT micms: P. ...... .... ....... s ni .. 
F ...... 8 30 ...... 

........ ...... Eiiicrns. 
P .... ....... 
..... ....... ....... ..... 

Kanses. Lawrence. Unirmsity of h-ansas. Department of Physics and 
Astronomy. F. E. Kester. 

Instrument: Weichert. 

Lat., 38' 57' 30" N.; long., 95' 14' 58" \V. Elevation, 301.1 meters. 

V To e (" 177 3.4 4 1  Instrumental constants-. 3.4 

(Report for November, 1919, not received.) 

Maryland. Cheltcnhaw~. dfagnetic Obseriwtoy. U .  S .  Coast and 
Geodetic Survey. George Hartnell. 

Instruments: Two Bwh-Ornorl, 10 and 12 kg. 
Lat., 3 8 O  44' 00" N.; long., i 6 O  50' 30" W. Elevation, 71.6 meters. 

V To E 10 14 
N 10 14 Instrumental constants. .{ 

(No earthquake recorded during November, 1919.) 
-- - 
Maeaachusette. Cambridge. Harrard Unicersity Seismographic Station. 

J. B. Roodworth. 
Lat., la0  22' 36'' N.; long., 71°06' 59" W. Elevation, 5.4 meters. Foundation: Glacial 

sand over cloy. 

Instrumeats: Two Bosch-Omori 100 kg. horlzontalpmdulums (mechs~calreglstration) 

E11023 0 
Instrumental eonstants. .{ N 50 25 4:l 

(Report for November, 1919, not received.) 

V To e 

I ! I I l l 1  -- 
Missouri. Saint Louis. St. Lowis lhiiwsity. Geophysical Observa- 

Lat.. 3 V 3 V  11" N.: long.. !lo" 1;' 5S" W. Elevatiuu. 1cO.4 meters. Foimdation: l2Ieet 

tory. J. B. Goesse, S. J. 

of too::Ii chy  oicr limestone of Uiwissipyi system, about 3M1 Ieet thick. 

Iiistrunient: Wierhwt So lig. astatic, horizontal pendulum. 

V TO e 
Iiistrumental ronstmts..W 7 5:l 

(Report for November, 1919, not received.) 

New York. BiiJalo. Caiiisius Collrge. John A. Curtin, S. J. 
].at.. 4 Y  53' 02'' N.; long., ;So 53' 40" W. Elevation, 190.5 meters. 

Instrument: Wiechrrt Kt kg. horizontal. 

Instriimental constsnts. .SO 5:l 

(R.eport for November, 1919, not received.) 

1.' 'fo e 

New Sork. Ithaea. Conic11 Lkiwrsity. ECeinrich Xes. 
Lal., 4 2 O  2G' 58" N.; long.. 76" 2'' 03" W. Elevation, 312.6 mctrrs. 

Instruinents: Two Boscli-O~nori 25 kg. horizontal pentlulums (mechmical registration.) 

1' To e 
Instruiiirntal constniits.. ti E: { 

(Report for Bovember, 1919, not received.) 

Panama, Canal Zone. Balboa Hciyhts. Governor, Panama Canal. 

Lot., So 57' 39'' N.; long., i9' 33' 29" W. Elcratlon, 27.6 meters. 

Instruments: Two Bosch-Omori, 100 kg. and 25 kg. 
V To 

Instrumental constants. .ci E 
(Report for November, 1919, not received.) 

Port0 Rico. T%gun. Magnctic Ohmrator?/. U. S Coast and 
Geodetic Survey. W. M. Hill. 

Lit., ISo 09' K.; Ion& 65' 27' W. Elevation, 19.8 meters. 

Instruments: Two Bosch-Omorf. 

V To 
Instrumental constants. .{E :! ii 

(Report for November, 1913, not received.) 
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TABLE 2 .-Instncmcntal seismological reports, November, 1919-Continued. 

1919. 
Nov. 18 

?n 

837 

....... 

....... 

I Amp'itnda. 
Phme. I Time. Period , A. It::;] Remdis .  I T' I Ar 

Vermont. Abrthjeld. U. S. Weather Bureau. Wm. A. Shaw. 

i 
Lat., 44' IO' N.; long., 72' 41' W. Elevatlon, 258 metrrs. 

Instruments: Two Bosch-Omori, mechanical res$stntion. 

Instrumental constants..{ :: ii 
(No earthquake recorded during November, 1919.) 

V To ~~ 

s ...... 
I. ..... 
I. ..... 
L ..... 
eI, .... 
hf ..... 
F ..... 
I,. ..... 
!,.. ... 
L ..... 

Canada. Ottuwa. Dominion Astronomical Obswratory. Ebthquake 
Station. Otto Klotz. 

Lat., 45O 23' 38" N.: long,. 75'42' 57' W. Elevation, .%I meters. 

Instruments: Two Bosch photographic horirptsl pendulums, one Spindler 6; Iloyer 
80 kg. vertlcal msmograph. 

V li 
Instrumental constmts..l?O 26 

22 14 4s ........ .......I ............. 
22 24 30 ............................ 
22 35 00 ............... I 
22 39 31 ............................ 
22 40 48 ............................ 
22 41 31 ........ '1,300 ............. 
23 I" 54 ............................ 
IJ?:~; 12 ............................ Small micros inter- 
14 41 18 ........ *la) ............. Lrrd with initial 
14 5s 11:  ........ . . . . . . . I  ............. 1 

............. 

phases. 

L. 
L. 7 29 15 micros. ..... 

I . .  ... .I I6 29 54 ........ 
F . . . . .  1 i O Y  48 

I.!, .... , 11 .E - 1 bf 7 I4 l 
P..... i 31 i 
e ...... 11 12 sn 
1 ...... 1-4 25 $2 j 
If..  ... 14 2Y .l2 
F ....................... 

e . .  .... 7 ox 30 

..... ........ 

I ...... 11 ?2 3n ! 
.... 

F..... 

*SO ............. 
............................ 
............................ 
............................ 

*M Gradird thickcn. 
............................ iog. 

............................. Asia Minor. Mi- 
........................... cros int.vrlcrrd 
............................ with definition 
............................ of WITCL.  

*11)1) ............. Micros. 

............. 

-- 

....... 

....... 

....... 

IS? .... 22 15 23 ............... 1 ....... ......I Micros i n t e r l e r e  
al.. ... .................... with anv prcced- 

lng phnGes. 
25 Sini:soidalI. wa:-es 
16 which 
n 

P ..... ~?;7 06 ........ .................... 
I,.. ... 6 5s 3.5 
hr ..... i (B XL' ........ ....... 
F . . . . .  7 16 14 

P ..... .I 23 n4 ........ I .................... 
s ...... I 4 31 26 ............................ 
i. ..... 4 48 41 ............................ 
hr. .  ... .I 54 47 ........ w o  ....... E,SCO 
E'..... 5 17 10 ............................ 
P? .... 59 9 32 ............................ 
S? .... "2 34 27 ............................ 
I,..... ?? 4n 51 ............................ 
M.. .. _, z2 4s 13 ........ *ZOO ....... 3 , l i O P  
F ..... -3 25 Ob ..................... .I.. .... I 

e? ... .. 14 41 09 ........................... .( 
eL4 ... 15 05 ............................ 
L ..... 15 14 ............................ 
LE .... 15 18 to 

18 .................... 
F ..... 15 36 ............................ 
Lm.. .. 6 58 to 
LE I 7 1 1  .... 7 13 to 

7 18 

F..... 7 25 
L.....( 7 23 

....... 

24 .................... 
............................ ............................ ............................ i 

P.. .. _I I4 ?1 15 ............................ 
8 ..... 14 27 52 ............................ 
I . ? . . . .  14 34 05 ............................ 
M. .... 14 37 32 ........ *MI ....... 2,160 
P I ,  .... 14 56 52 ............................ 
E'.... . 15 ?5 14 ............................ 

iSn? ... 14 19 18 ............................ Tliisqnake, though 
is?. ... I4 19 24 ............................ smaller bears a 
e~ .... 1.1 23 40 15 .................... strikini resem- 

F ..... 14 35 ............................ Nov. 8, above. 

LE .... 14 28 t O  blance to t.he see  i 14 32 13 .................... ond uake on 

....... 

Canada. Toronto. Dominion Meteomlogical Senkc. 

Lat., 43' 40' 01" N.; long., 7Q0 23' 54" W. Elcvatlon, 113.7 meters. Subsoil: Sand m d  
clay. 

Instriiment: Mllne horhontal pendulum, North; in the meridian. 

TI 
Instrumental constant. .18. Pillar deviation, 1 mm. swing of boom-0.45". 

1919. 1 1 I €I. m.b. I Stc. 1 p 1 p 1 Km. 1 
Nov. 1 ........ eL .... 5 58 06 ............................ 

M ..... 5 gQ 42 ........ *Zoo ............. amdual thicken- 
F ..... 6 07 18 ............................ ing. P ..... 623381 ............................ s ..... tiwn 2.1 ............................ 

I. ..... 6 38 18 ............................ 
xi.. ... 6 46 35 ....... *400 ...... . 5 ,  200? 
F..... i?@i 45 ............................ 

I 

6 

18 

Canada. Toronto. Dominion Neteorological Sem'ce-Continued. 

............................ ........ L ..... I 1 2 7  48 
eL .... I I 39 06 ........ *IGU ............. F ..... 7 45 06 ............................ 

........ L ..... 4 31 18 ............................ 
L ..... 4 4 5 0 0  ........ w ............. 
L ..... 1 4 46 18 ............................ 

31 ....... 
! 
I 
1 

2% I ....... 
I 

Canada. 

I I1.in.r. I Ses. 1 p 1 p I Km.1 
e ...... 22 06 16 ............................ P. warns not de- 
e ...... 22 12 30 ............................ rlned. 

............................ I. ..... I5 15 MI 
v I,. ... 15 1s MI ........................... Marked thickpning 
If. .... I.-, :!4 12 ........ *WJ ............. 15 19 t o  15 26 12. 
F ..... I itim IIU ' I 1 1 1  I ............................ 

* i*mw sniplit urle. 

T'ictoria, B. C. Dominion Meeteozologkl ServieC. 

-- 
1913. 

!illy. b 

14 

18 

IS 

20 

20 

?3 

?S 

- 

H. 111.8. Sic. I p I p /IU. 1 ....... P? .... 7 .t i  31 ........I... ................. 
..... ........ ............. 
..... ............................ 

hr i 51 17 I F I So336 I--- 

....... j br ..... 116 43 SF, j ........ 1 *m j ....... 1 ......I 
F ..... li  00 40 ............................ 

.......I P? .... 
l s l a  Minor? 

I I I I I I I  
Trace ampiiluiie. Trace amplltnde. 
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15 
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SEISMOLOGICAL DISPATCHES.' 

Guatemala City, Guatemala, October 1-5. 1919. 
A severe earthquake was felt this day at Amatitlan, a town situated 

about 25 kilometers from this place. At Piierto Barrios its intensity 
was such as to cauqe general alarm. (Georgetown Cooperatke Station.) 

Flarcni-c, Italy. October 26. 1919. 
Homes and srhools were ahandoned in a panic here when an eartli- 

quake rocked the city yesterday afternonn. The quake was s strong 
undulating movenient of the ground. especially heavy in Avexzll 
and Valdamo. where heavy damase was reported. The tremor. was 
also fe1 t at Ssn Repolero and througlmut the valley of Arno and Cliiaua. 
(.4saociated Press.) 

Qiicbrc. Caimdn, Ocfobrr 27. 1313. 
An esrtliquake shock was recorded on the north shore nf the ( h l f  nf 

St. Imvrence early Sunday morning. It started a t  5.3s and the tremor 
was felt for two minutes. No damage reported. (Associated Press.) 

Fort dc Fmnec. 3lnrtinigrie. hhmihcr 7, 1919. 
Quite a strong earthquake shock WM felt here at 3.15 this niurning. 

No serious damage resulted. 

1 Reporte3 bv the orginization Indicated and c*ollected by the seismological stalion at 
Georgetown University, Washington, D. C. 

(Associalcd Press.) 
- -_ 

Pa .... 
Se ..... 
Sn. . . .  

Ida .... 
F. .... 
I. *.... 

Satla, Argentinn. Novmbcr 10. 1919. 
A strono ezrthquske shock. lasting several seconds. was felt hero 

shortly afTer last midnight. The tremoiw were repested at 5 o'clock 
this morning with less intensity. No damage Ins been reported. 
Sun Fmnciscq Noiwnhrr 2.5. 1919. 

Portions of San Frsncisco were shaken for hdf a minute early this 
mnrning I J ~  an eir thquke.  N:) dannge wis repxted. though sleepers 
were inrred from their beds. The quake occurred at 3.04 I J ' c ~ o c ~ .  
(United Pres.) 
Dc!rnil, Jlich.. hbwnihrr 37. 1919. 

That a meteor of trcmendirus size plunged into Lake Mirlii.gm last 
night. musing ezrtli tremors felt iii .a dozen southern Michigan cities 
and seiiding a pillar of R m e  hundreds of feet int.0 the air which -ms 
vidile flIr a radius of niore than 50 milcr, was the t.heory generally 
accepted ezrly tq-dzy in explau3tinn of the earth shock which a t  first 
was Iteliewd to 1 1 3 ~ ~  lleen cn~i.cod 11y a t.errific explwion a t  Rome 
iuduatrial plsnt. (Associated Press.) 
Paris, A'o t*em hcr 33, 19 19. 

-4 slight czrthquake shock. Issting seven sccnnds, was felt a.t 30 min- 
u t a s  t i l  10 ij'clock laat night, at (lannes. in the Riviera. it  mas announred 
in rnwmqea reroived hare t11i.s morning. A heavier shork was experi- 
enrcd a liali huur after midniqht at  Faiis, 45 miles south of Toulnuse, 
at the fnot of t.hc Pvrenees. Ouly slight dnmJge was done s t  either 
place. (.4sacjci~ted Press.) 

H. m. a. 1 
9 35 44 I 
9 40 03 I 
9 4001 
9 41 13 1 
9 41 17 
10 27 .. 1. 

TABLE 3.-LATE REPORTS. (INSTRUMENTAL.) 

..... 
em ..... 
Fn .... 
em ..... 
F ..... 
..... 

New York. Ilhseo. Coniell Ul/iwrsity. Heiiiricli Rip*. 

Instruments: Two Bosrh-Omori, 25 kg. horiznnlal pt.nduliims(mechwial rcgistrstionb 
Lat., 42' 24'1' 5s'' N.: long.. 76' 29'09'' W. Elevation, 242.6mrters. 

v T" . 

11 33 10 ! 
11 33 39 . D .................... Phases overbp- 
11 39 .. ' ...................... I ing. Origin uot 

155151 4 .................... 

3 .............. ......I en may be micros. 

.... 
7 55 52 11 .............. ....I 
8 12 .. i ...................... 1:: ....I 

L ..-.. 
Fm .... 
L ..... 
F ..... 
Qn ..... 
ELI ... 
F ..... 
Pm .... 
m ..... 
e9 ..... 
L. .... 
F. .... 

.- 
Instrumental constants. .{: 2 ii $ _____ 

I i I I I i  

10 37 .. i 1s ...... -1. ............ 
10 59 .. 1 ............................ 
127 08 1s .................... 
2 01 .............................. 

23 11 12 4 .................... 
23 13 15 24 .................... 
23 27 .............................. 
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